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(54) Radiation tomographic Imaging apparatus and method 



(57) A radiation tomographto imaging apparatus 
and method are provided in which the slice thickness 
can be dynamically switched during scanning, and the 
emission center of radiation can be arbitrarily moved in 
a direction of canrying a subject There are provided en 
X-ray tube moving section (21) capable of moving the 
emission center of an X-ray tube (20) In a z-direction; a 
collimator (22) having an aperture whose openness can 
be adjusted, for Ibrming the emitted X-rays into an X- 
nay beam (5) having a certain width and thickness to ir- 



radiate a desired region on a detector element array (23) 
with the X-ray beam (5); a data colteding section (24) 
for (fynamically selecting or adding in varying combina- 
tion the detected signal input supplied from the detector 
element rows in the detector element an-ay (23) during 
scanning in response to a control signal (CTL.303); and 
a central processing apparatus (30) for changing the 
emission center of the X-ray tube (20), the openness of 
the aperture In the cdlln^tor (22), and the data to be 
collected by the data collecting sectton (24) correspond- 
ing to status Intormatton input via an input device (31). 
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Description 

[0001] The present invention iBlatos to a rwfistiont^ 
mographlc Imaging apparatus and melhod, and partio- 
ularty to a radiation tomographic Imaging apparatus and 0 
metfiod for producing multi-slice tomographic Images of 
a region through which a radiation beom having a width 
and a thlcl(ness passes. 

[0002] Known radiation tomographic Imaging appara- 
tuses include an X-ray CT (computed tomograpliy} ap- 
paratus, for example, that employs X-rays for the radi- 
ation. In the X-rey CT apparatus, an X-ray tube is used 
for the X-ray generation. 

[0003] The X-ray CT apparatus Is configured to rotate 
a radiation emitting/deteding system, i.e., an X-ray 
emitting/detecting system, around a subject (to scan the 
subject); measure projection data of the sutject by the 
X-rays In a plurality of view directions surrounding the 
subject; and produce (reconstruct) a tomographicimage 
based on the prcjectton data. 
[0004] An X-ray emitting apparatus in the X-ray emit- 
ting/detecting system emits an X-ray beam having a 
width that encompasses a region to be imaged and a 
certain thickness in a direction perpendicular to the 
width. 

[0005] The Itilckness of the X-ray beam can be varied 
by oonlroiling the openness of an X-ray passing opening 
(aperture) In a coliimator, and the slice thidoiess for one 
view can thus be adjusted. 

[0006] An X-raydeteding apparatusin the X-ray emit- 
ting/detecting system detects X-rays by a multi-channel 
X-ray detector, in which a multiplicity of (e.g. ca. 1 ,000) 
X-ray detector eiements are arranged in a linear array 
(which will be sometimes referred to as a detector ele- 
ment now hereinbelow) In the width direction of the X- 
ray beam. 

[0007] The multi-channel X-ray detector has a length 
(i.e., a width) equal to the width of the X-ray beam In the 
width direction of the X-ray beam. It also has a length 
(i.e., a thidoiess) larger than the thicloiess of the X-ray 
beam in the thickness direction of the X-ray beam. 
[0000] Such multi-channel X-ray detectors include 
one in which, for example, a plurality of the detector el- 
ement rows are ananged side by side in the thickness 
direction of the X-ray beam (i.e., In a direction of carrying 
the subject Into an X-ray irradiated space (the body axis 
direction)} so that the plurality of detector element rows 
simultaneously rsceNe the X-ray beam. 
[0009] Since such an X-ray detector can obtain ail the 
X-ray detected signals for a plurality of slices In one 
scan, n Is used as an X-ray detector for performing a 
multi-siice scan with good efficiency. 
[0010] in such an X-ray detector, each X-ray detector 
element row is configured to have a thickness (the 
length in the thickness direction of the X-ray beam) 
equal to a minimum slice thickness (e.g. 1 mm), and sev- 
eral to several tens, for example, of such rows are ar- 
ranged side by side in the thickness direction of the X- 



ray beam so that the signals detected by the X-ray de* 
tector element rows can be arbitrarily combined in charv 
nets having the same Index, 
poll] In the X-fay CT apparatus comprising such an 
X-ray detector, a muttl-eOce scan Is performed simulta- 
neously for three sDces each having a slice thickness of 
1 mm, by using the central three detector element rows, 
fbrexarnpie. 

(901 2] Alternatively, a multl-slloe scan Is performed si- 
multaneously for three siloes each having a slice thick- 
ness of 2 mm, tiy using the central six detector element 
rows to form three setsof detector element rows by com- 
bfriing ad^oent row pairs. 

[0013] Simiiariy, a multi-slice scan is performed simul- 
taneously fore plurality of slices each having a different 
thtekness, by using a number of detector element rows, 
the number being equal to the product of the sflce thick- 
ness and the number of sOces. and combining signals 
of a number of acQacent detector element rows, the 
number being equal to the sOce thickness, to form a 
number of sets of detector element rows, the number 
l>eing equal to the number of slices. 
{0014] Although the conventional radiation tomo- 
graphic Imaging apparatos such as the X-ray CT appa- 
ratus Is capai>le of varying the slice thickness as de- 
scr1t)ed above, however, the tomographic imaging is 
perfonned with the sitee thtekness fixed at a pre-speci- 
fied value during scanning, and the slice thickness can> 
not t>e dynamically switched during scanning. 
[001 6] Moreover, in the conventional radiation tomo- 
graphic Imaging ^aratus, a portion near the center of 
the whole set of detector element rows in the X-ray de- 
tector is commonly used and portk)ns nearer the sides 
are not used. 

[0010] in other words, the conventional radiation to- 
mographic Imaging apparatus does not enable Inten- 
tional movement of the radiation emission center In the 
dlredfon of canying the subject rested on the cradle Into 
the radiation Irradiated space (generally, in ttie body axis 
direction of the subject). 

[0017] Since the 8ik:e thickness cannot be dynamical- 
ly switched during scanning and the radiatton emission 
center cannot tie arbitrarity moved In the body axis di- 
rection of the sut)|ect in the radiation tomographk: imag- 
ing apparatus for performing a multi-slice scan, the fol- 
lowing disadvantege arises in performing, for example, 
CTfluoro (fluorography) imaging. 
[OOiq in order to perfonn the CT fluoro Imaging, the 
subject rested on the cradle must be accurately posi- 
tioned in the X-ray irradiated apace, and a needle must 
be inserted Into the subject to reach a site to be exam- 
ined. 

[OOiq In Inserting the needte. It can be conflmied by 
CT with certainty that the tip of the needle reached the 
site to t)e examined; however, when the position of the 
subject rested on the cradle is shifted due to the sub- 
Jed's body motion in the conventtonal radiation tomo- 
graphic imaging apparatus^ the cradle must be moved 
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In a direction of carrying the cradla Into the X-my Irradk 
Qtad spaoe or In the opposite direction for fine edjusl- 
ment of the position, and the suK)Jed may t»e endan- 
gered when, for ocample. the needle has been Inserted. 
[0020] The present Invention was made in the light of 8 
these circumstances, and seeks to provide a radiation 
tomographic imaging apparatus and method in which 
the sOce thidcness can bB dynamically switched during 
scannlr^, and the radiation emission center can K>e ar- 
bitrarily moved In a direction of carrying a subject, there- 
by enabling tomographic Imaging with safety and high 
accuracy. 

[0021] In order to attain such an object, a radiation 
tomographic Imaging apparatus in a first ^pect of tiie 
present Invention comprises: radiation emitting means 
capable of emitting a radiation t>eam and capable of 
changing a range Inradiated by the radiation beam in re- 
sponse to a control signal; a detector element array 
comprising a plurality erf radiaticn detector elements with 
their Irradiated surfaces facing in an impinging direction 
of the radiation beam, in which array the radiation de- 
tector elements are arranged in one of two mutually per- 
pendicular directions to tbmi a detector element row, 
and a plurality of the detector element rows are arranged 
side by side in ttie other of the two mutually perpendic- 
ular directions; control means for receiving Inradiated 
range Inlbmnation and outputting the control signal to the 
radiation emitting means oorrespondirtg to the inlbima* 
tion; and tomographic image producing means for pro- 
ducing multi-slice tomographic images of a region 
through which the radiation beam passes based on ra- 
diation detected signals for a plurality of views detected 
by the detector element array corresponding to the Irra- 
diated range information. 

[0022] Moreover, in the first aspect of tiie present In- 
vention, the radlatton tomographic imaging apparatus 
further comprises rotating means for rotating tiie radia- 
tion emitting means and detector element array around 
a subject canled Into a radiation Irradiated space. 
[0023] Furthermore, in the first aspect of the present 
Invention, the radiation tomographic imaging apparatus 
further comprises display means for displaying tiie tom- 
ographic images produced by the tomographic image 
producing means. 

[0024] A radiation tomographic Imaging apparatus In 
a second aspect of tiie present invention comprises: ra- 
diation emitting means capable of emttting a radiation 
beam and capable of changing a range Irradiated by tiie 
radiation beam In response to a first conti-ol signal; a 
detector element array comprising a plurality of radiation 
detector elements with tiieir irradiated surfaces facing 
In an Impinging direction of the radiation beam. In which 
array the radiation detector elements are arranged In 
one of two mutuaDy perpendlcutor directions to form a 
detector element row, and a plurality of the detector el- 
ement rows are aneriged side tyy side In the other of tiie 
two mutually perpendicular directions; data collecting 
means for coOecUng desired data by selecting or varied- 



ly combining detected signals from the detector element 
rows in the detector element array In response to a sec- 
ond control signal; control means for receiving irradiated 
range information and outputttr^ the first conbol signal 
to the radiation en^tting means and the second control 
signal to the data collecting means corresponding to the 
Information; end tomographic Image producing means 
for producing multi-slice tomographic Images of a region 
through which the radiation beam passes based on ra- 
diation detected signals for a plurality of views detected 
by the detector element array corresponding to the irra- 
diated range information and collected by the data col- 
lecting means. 

I002q Moreover, In ttie second aspect of the present 
invention, the radiation tomographic Imaging apparatus 
further comprfees rotating means for rotating the radia- 
tion emitting means and detector element array around 
a subject canled into a radiation inadiated space. 
[002q Furthermore, In the second aspect of the 
present Invention, the radiation tomographic irrvglng 
apparatus further comprises display means for display- 
ing the tomographic Images produced by the tomo- 
graphic image producing means. 
[0027] In addition, in the second aspect of the present 
invention, the data collecting means comprises switch- 
ing means for collecting desired data by selecting or var- 
iedly comt>lnlng detected signals from the detector ele- 
ment rows In the detector element anay in response to 
the second control signal; and converting means for 
converting the data from the switching means Into digital 
data and outputting tiie digital data to tiie tomographic 
image producing means. 

PW28] Besides, In the second aspect of the present 
invention, the data collecting means comprises convert- 
ing means for converting the detected signals from ttie 
detector element rows In the detector element array into 
digital date; and switching means for collecting d^red 
data by selecting or variedly con4>lnlng the digital date 
from the converting means In response to the second 
control signal and outputting the data to tiie tomographic 
image producing means. 

[002q A radiation tomographic imaging apparatus in 
a tiiird aspect of the present invention comprises: a ra- 
diation tube for emitting radiation; a collimator capable 
of fonning ttie radiation emitted by the radiation tube into 
a radiation beam to emit the radiation beam and capable 
of changing a range Irradiated by the radiation beam in 
response to a first control signal; a detector element ar- 
ray comprising a plurality of nadtetion detector eiemente 
with their Inadiated suri^oes fadng in an impinging di- 
rection of the radiation beam, in which anay the radia- 
tion detector eiemente are arranged In one of two mu- 
toaOy perpendicular directions to form a detector ele- 
ment row, and a plurality of the detector element rows 
are arranged side by side in the other of the two mutually 
perpendicular directions; rediation tijbe moving means 
capable of moving an emission center of the radiation 
tube in ttie ottter of the two mutually perpendicular di- 
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rections In response to e second oontrol signal; control 
means for receiving radiation Irradiated range informa- 
tion and outputtbig the first control signal to the oolllma- 
tor and the second oontrol signal to the radiation tube 
moving means corresponding to the information; and to- ^ 
rrrographlc Image producing means for produclr^ mulH- 
sOce tomographic Images of a region through which the 
radiation beam passes based on radiation detected sig- 
nals for a plurality of views detected by the detector el- 
ement array conesponding to the Inadlated range Infor- 
mation. 

[0030] Moreover, In the third aspect of the present in- 
vention, the radiation tomographic Imaging apparatus 
further comprises rotating means for rotating the radia- 
tion tut}e, cofllmator and detector element array around 
a subject carried into a radiation irrad^ed space. 
[0031] FurthermorOr in the third aspect of the present 
Invention Ihe radiation tomographic Imaging apparatus 
further comprises display means for displaying the tom- 
ographic Images produced by the tomographic image 
producing means. 

[0032] A radiation tomographic imaging apparatus in 
a fourth aspect of the present Invention comprises: a ra- 
diation tube for emlttlr^ radiation; a collimator capable 
of forming the radiation emitted the radiation tube into 
a radiation beam to emit the radiation beam and capable 
of changing a range irradiated by the radiation beam In 
response to a first oontrol signal; a d^ector element ar- 
ray comprising a plurality of radiation detector elements 
with their Irradiated surfaces facing in an impinging di- 
rection of the radiation beam. In which array the radia- 
tion detector elements are arranged in one of two mu- 
tually perpendicular directions to form a detector ele- 
ment roWp and a plurality of the detector element rows 
are arranged side by side In the other of the two mutually 
perpendicular directions; radiation tube moving means 
capable of moving an emission center of the radiation 
tube in the other of the two mutually perpendicular di- 
rections in response to a second control signal; data col- 
lecting means for collecting desired data by selecting or 
variedly combining detected signals from the detector 
element rows in the detector elenr^nt array in response 
to a third control signal; oontrol means for receiving ra- 
diation Irradiated range Information and outputting the 
first control signal to the collimator, the second control 
signal to the radiation tube moving means and the third 
control signal to the data collecting means correspond- 
ing to the infomiation; and tomographic Image produc- 
ing means for producing multi-slice tomographic Images 
of a region through which the radiation beam passes 
based on radiation detected signals for a plurality of 
views detected by the detector element array oorre- 
aponding to the Irradiated range Infonnatlon and collecl- 
ed by the collecting means. 
[0033] Moreover, in the fourth aspect of the present 
Invention, the radiation tomographic imaging apparatus 
further comprises rotating means for rotating the radia- 
tion tube, cofllmator and detector element array around 



a subject carried Into a radiation Irradiated ^ce. 
[0034] Furthermore, In the fourth aspect of the 
present invention, the radiation tonK)graphlc Imaging 
apparatus further comprises display means for display- 
ing the tomographic images produced the tomo- 
graphic image producing means. 
[0035] in addition, in the fourth aspect of the present 
invention, the data collecting means comprises switch- 
ing means for collecting desired data by selecting or var- 
iedly comk)lning detected signals from the detector ele- 
ment rows in the detector element array in response to 
the third control signal; and converting means for corv- 
verUng the data horn the switching meana Into digital 
data and outputting the digital data to the tomographic 
Image producing means. 

[003q Besides, In the fourth aspect of the present in- 
vention, the data collecdng means comprises convert- 
ing means for oonverting the detected ^nals from the 
detector element rows in the detector element array Into 
digital data; and switching means for collecting desired 
data by selecting or variedly comt)lnlng the digital data 
from the converting means in response to the third con- 
trol signal and outputting the data to the tomographic 
image producing means. 

[0037] A radiation tomographic imaging method in a 
fifth aspect comprises the steps of. emitting radiation on- 
to a first rar^e In a detector element array comprising a 
piuraDty of radiation detector elements with their irradi- 
ated surfaces facing in an emission direction of the ra- 
dteition beam, In which array the radiation detector ele- 
ments are arranged in one of two mutually perpendicular 
directions to torn a detector element row, and a plurality 
of the d^ector element rows are arranged side by side 
in the other of the two mutually perpendicular directions; 
producing multi-siloe tonrwgraphic images of the first 
range inadlated by the radiation beam based on radia- 
tion detected signals ibr a plurality of views detected by 
the detector element array; emitting radiation onto a 
second range srr^iler than the first range in the detector 
element an^y; and producing multi-dice tomographic 
Images of the second range irradiated by the radiation 
beam based on radiation detected signals for a plurality 
of views detected by the detector element array. 
[0038] According to the present Invention, Irradiated 
range information Is input via, for example, an input de- 
vice, and Is suppOed to the control means. 
[0038] The control means receives the Irradiated 
range Information, generates a control signal corr^ 
spending to the infomiation, and outputs the control sig- 
nal to the radiation emitting means. 
[004(q The radiation emitting means emits a radiation 
beam to a desired region on the detector element array 
using a range corresponding to the control signal. 
[0041] Then, the tomographic image producing 
means produces muiti-slioe tomographic images of a re- 
gion through which the radiation beam passes based on 
radiation detected signals for a plurality of views detect- 
ed by the detector element array corresponding to the 
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Irradiated range Information. The tomographic Images 
are displayed on, for example, the display means. 
[0042] As described above, Mcording to the present 
Invention, the slice thickness can be dynamically 
switched during scanning, and the fbous of the radiation 
can be art>ltrar1iy moved In a direction of carrying the 
subject. Therefore, an advantage that tomographic Im- 
aging can be performed with safety and high accuracy 
can be obtained. 

[0043] Further objects and advantages of the present 
Invention will be apparent from the following description 
of the preferred embodiments of the Invention as iOus- 
trated In the accompanying drawings. 
[0044] The Invention wfli now be described In greater 
detail, by way of example, with reference to the draw- 
ings, in whlch:- 

Rg. 1 is a blodc diagram Growing the overall con- 
figuration of an X-f ay CT apparatus that serves as 
the radiation tomographic imaging apparatus in ao- 
cordance with ttie present invention. 

Rg. 2 Is a system configuraHon diagram showbig a 
first embodiment of the main portion of an X-ray CT 
apparatus that serves as the radiation tomographic 
Imaging apparatus In accordance with the present 
invention. 

Rg. 3 schematically shows an example of configu- 
ration of a detector element arrey in accordance 
with the present invention. 

Rg. 4 shows the mutual relationship among an X- 
ray tobe, a collimator and a detector element arrey 
in accordance with the present invention. 

Rg. 5 is a view for explaining a mutual relationship 
among an X-ray tube, a collimator, a detector ele- 
ment array and a subject in accordance with the 
present Invention. 

Rg. 6 exemplariiy shows status infonnaftion sup- 
plied from an input device, a data collection range 
in a selection/addition switching circuit in a data col- 
lecting section, and a combination of detector ele- 
ment rows in accordance with the first embodiment 

Rg. 7 is a diagram for explaining the operation of 
the first embodiment 

Rg. 8 Is a system configuration diagram showing a 
second embodiment of the main portton of an X-ray 
CT apparatus that serves as the radiation tomo- 
graphic Imaging apparatus In accordance wRh tiie 
present invention. 

Rg. 9 is a system oonliguration diagram showing a 
third embodiment of the main portion of an Xnay CT 



apparatus that serves as the radiation tomographic 
imaging apparatus in accordance with the present 
invention. 

0 Embodiments of the present invention will now \39 
described In detail with reference to the mompa- 
nylng drawings. 

First Embodiment- 

[0045] Rg. 1 is a bfodc diagram showing the overall 
configuration of an X-ray CT apparatijs that serves as 
the radiation tomographic imaging apparatus in accord- 
ance with the present invention, and Rg. 2 is a system 
configuration digram showing a first embodiment of tiie 
main portion of an X-ray CT apparatos that serves as 
the radiation tomographic imaging apparatus in accord- 
ance with the present Invention. 
[0046] The X-ray CT apparatus 1 comprises a scan 
gantry 2, an operating console 3 and an imaging table 
(cradle) 4, as shown in Rg. 1. 
[0047] The scan gantry 2 comprises, as its main com- 
ponents, an X-iay tube 20. an X-ray tube moving section 
21 , a collimator 22, a detector element array 23, a data 
collecting section 24, an X-ray controller 25. a ooliimator 
controller 26, a rotating section 27 and a rotation con- 
troller 28. 

[0046] Among these components, the X-ray tube 20, 

collimator 22, X-ray controller 25 and collimator control- 
ler 26 constitute the radiation emitting means in accord- 
ance with the present Invention. 
[0049] The X-ray tube 20 emits X-rays of pred^ned 
intensity towards the ooliimator 22 based on a control 
signal CTL251 from the X-ray controller 25. 
[0050] The X-ray tube moving section 21 moves the 
position of the X-ray tube 20, particularly an emission 
center of the X-ray tube 20, in a direction of carrying the 
imaging table 4 for resting a subject Into and out of an 
X-ray irradiated space 29 in the scan gantry 2 (i.e., a 
direction orthogonal to the drawing plane of Rg. 1 , which 
will be sometimes referred to as a z-direction hereinbe- 
low, as shown in Rg. 2), in response to a control signal 
CTL252 from the X-ray controller 25 by a distonce cor- 
responding to the command of the control signal 
CTL252. 

[0051] The X-ray tube moving section 21 nomnally 
keeps the emission oentor of the X-ray tube 20 at a po- 
sition that conesponds to the oentrai portion of the de- 
tector element an-ay 23 In the z-dlrection. 
[0052] The ooliinmtor 22 forms tiie X-rays emitted by 
the X-ray tube 20 into a fan-shaped X-ray beam 5, I.e.. 
a fan beam, having a certain width and a certain thick- 
ness (a slice thickness) based on a control signal 261 
f^om the colilmator controller 26, to Irradiate a desired 
regton on the detector element anay 23 with the fan 
beam. 

[005^ The thickness of the X-ray beam 5 is defined 
by openness control over an aperture 221 In the ooil^ 
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malor 22 based on the control signal 261. 
[0034 The openness control over the aperture 221 In 
the collimator 22 Is dynamically switched to have an ar- 
bitrary width during scanning 0.e.. during rotation of the 
rotating section 27). by the collImatDf controller 26 In re- 9 
sponse to a control command from a central processing 
apparatus 30 contained In the operating section 3, which 
^11 be described later. 

[0055] The detector element array 23 comprises X- 
ray detector elements that serve as radiation detecting 
elements. The X-ray detecting elements are arranged 
In an array (matrix) In directions of the width (x-direction) 
and the thickness (z-dlrecHon) of the farvshaped X-ray 
beam 6 as defined by the coDlmator 22. 
[0056] Rg. 3 shows exemplary configuration of the 
detector element array 23 in accordance with the 
present Invention. 

[0057] The detector element array 23 Is configured as 

a mul1}-channeK multi-row X-ray detector in which a plu- 
rality of (I X j) X-ray detector elements 231(1, j) are ar- 
ranged in an i X j an*ay (matrix) In a two-dimensional 
manner, as shown in Rg. 3. 
[OOSq The plurality of X-ray detector elemenite 231 (i. 
J) arranged In a two-dimensional manner form an X-ray 
impinging surface curved to have a cylindrical concave 
surface In Its entirety. 

[0059] The symt)oi T refers to a channel index, and, 
for example. 1 = 1 — 1,000. The symbol 'J* refers to a 
row Index, and, for example, J = 1 — 16; however, In this 
embodiment, T is defined as not less than four, for ex- 
ample, eight, In order to achieve a multi-sDce scan. An 
example In which the number of rows is eight is shown 
In F^. 2, and the rows are designated by symbols A — 
H, 

[0060] Each of the X-ray detector elements 231 (i. J) Is 
constructed by a combination of a sdntHiator and a phch 
todiode, for exampte. 

[0061] However, the X-ray detector elements 231 Or j) 
are not limited to such a combination, but may be sem- 
iconductor X-ray detector elemente using, for example, 
cadmlurrwtellurium (CdTe), or Ion chamtier type X-ray 
detector elements using xenon (Xe) gas. 
[0062] The X-ray detector elements 231(1, J) having 
the same row number ]' constitute a detector element 
now. A plurality of detector element rows are arranged 
side by side in parallel to one another. 
[006^ Rg. 4 shows the mutual relationship among 
the X-ray tutie 20, collimator 22 and d^ector element 
array 23 In accordance with the present invention. Rg. 
4(a) is a view from the front (In the z-dlrection) and Rg. 
4(b) is a view from the side (in the x-dtrection). 
[0064] As shown Figs. 4(8) and (b). X-rays emitted by 
the X-ray tube 20 are formed into the fan-shaped X-ray 
beam 6 by the collimator 22, and the fan-shaped X-ray 
beam 5 Impinges upon the detector element array 23. 
[0069] Rg. 4(a) shows the extent of the fan-shaped 
X-ray beam 5, i.e., the width of the X-ray beam 5. The 
width direction of the X-ray beam 5 coincides with a di- 



rection of channel anangement (l-<lirection) in the de- 
tector element array 23. 

pioeq Fig. 4(b) shows the thickness of the X-ray 
beam 5. Tlie thldcness direction of the X-ray beam 5 
coincides with a direction of detedor element row ar- 
rangement Q-directlon) in the detector element array 23. 
[0067] A subject 6 rested on the imaging table 4 is 
carried into the X-ray irradiated space 29, as exempiarlly 
shown in Rg . 5, with the subjecTs body axis tntersecttng 
the fan plane of the X-ray beam 5. 
[0068] Thus, a prcjection image of the subject 6 sliced 
by the X-ray beam 5 is projected onto the d^ector ele- 
ment array 23. 

[0069] The thlcloiess of the X-ray beam 5 applied to 
the subject 6 is defined by the openness control over 
the aperture 221 in the collimator 22. as described 
above. 

[0070] The date ooHecdng section 24 oollecte data de- 
tected by the individual X-ray detector elements 2310, 
J) In the detector element array 23, and outputs the de- 
tected date to the operating consote 3. 
[0071] The date collecting sectton 24 Is comprised of 
a setection/addltlon switching circuit (MUX, ADD) 241 
and an anal og-digital converter (ADC) 242, as example- 
rily shown In Rg. 2. 

[0072] The selectton/addition switching circuit 241 dy- 
namicaDy selects or adds in varying combination the de- 
tected signals input supplied from the detector element 
rows (e.g., eight rows (A — H)) in the detector element 
array 23 during scanning. In response to a control signal 
(third control signal) CTL303 fhvn the central process- 
ing apparatus 30 in the operating console 3, which will 
be described later, and outputs the result to the ADC 
242. 

[0073] The ADC 242 converte the detected signals 
selected or added In arbitrary combination at the selec- 
tion/addition switching circuit 241 in an analog signal 
form into digital sigrmis, and outputs the digital signals 
to the central proces^g apparatus 30 in the operating 
consote 3. 

[0074] The X-ray controller 25 outputs the control sig- 
nal CTL251 to the X-ray tube 20 to control the X-ray 
emission, in response to a control signal CTL^I from 
the central processing apparatus 30 in the operating 
consote 3. 

[007^ Moreover, the X-ray controller 25 outputs the 
control signal CTL252 to the X-ray tuk)e moving section 
21 to move the position of the X-ray tube 20, i.e., the 
emission center of the X-ray tube 20, in the direction of 
carrying the imaging table 4 for resting the subject into 
and out of the X-ray Irradiated space 29 In the scan gan- 
try 2 (i.e. the z-dlraction). In response to the control sig- 
nal (second control signal) CTL301 from the central 
processing apparatus 30 In the operatbig consote 3 by 
a commanded distance. 

[0076] Furthermore, the X-ray controller 25 nomially 
Iceeps the X-ray tube moving section 21 at a position 
such that the emission center of the X-ray tube 20 oor- 
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responds to the centml portion of the detector element 
anBy 23 in the z-direction. 

[0077] The collimator controller 26 outputs the control 
signal CTL261 to the collimator 22 to adjust the open- 
ness of the aperture 221 lntheGoiamator22, In response 
to a control signal (first control sIgnaO CTL302 from the 
central processing apparatus 30 in the operating con- 
sole 3. thereby Ibrmlng the X-rays emitted by the X-ray 
tube 20 Into the fan-shaped X-ray beam 5 having a com- 
manded width and thickness (slice thickness) to Inadi- 
ate a desired region on the detector element array 23 
with the X-iay beam 5. 

[0078] The rotating section 27 rotates In a certain dl- 
racQon based on a control signal CTL28 fh)m the rota- 
tion controfler 28. On the rotating section 27 are mount- 
ed the X-ray tube 20, X-ray tube moving section 21 , oo^ 
limator 22. detector element array 23, data collecting 
section 24, X-ray controller 25 and colilmatDr controller 
26, and these components change their positional rela- 
tionship with respect to the subject 6 carried into the X- 
ray Inadlated space 29 as the rotating section 27 ro- 
tates. 

[0079] The rotation controller 28 outputs the control 
signal CTi^8 to the rotating section 27 to rotate the ro- 
tating section 27 a desired number of times in a certain 
direction. In respor»e to a control signal CTU04 from 
the central processing apparatus 30 in the operating 
section 3. 

[0080] The operating sectk)n 3 comprises, as Its ma- 
jor components, the central processing apparati^ 30 
that serves as the control means and the tomographic 
Image producing Image, an input device 31, a display 
device 32 and a storage devloe 33. 
[0081] The central processing apparatus 30 is com- 
prised of, for example, a microcomputer, and outputs a 
control signal CTL30b to the imaging table 4 for causing 
the Imaging table 4 for resting the subject 6 to be can-ied 
into and out of the X-ray irradiated space 29 in the scan 
gantry 2 in the z-dlrectlon, in response to a command 
Input via the input device 31. 
[0082] The central processing apparatus 30 outputs 
the control signal CTL304 to the rotation controller 28 In 
the scan gantry 2 in response to a command, for exam- 
ple, a command to start a multi^lloe scan, input via the 
input device 31, for causing the rotating section 27 in 
the scan gantry 2 on which the X-ray tube 20, X-ray tube 
moving section 21 , collimator 22 , detector el ement array 
23, data collecting sedton 24, X-ray controller 25 and 
colDmator controller 26 are mounted, to rotate a com- 
manded numt)er of times in a certain dinsction. 
[0089] The central processing apparatus 30 also out- 
puts the control signal CTL301 to the X-ray controller 25 
for causing the X-ray tube 20 in the scan gantry 2 to emit 
X-rays. 

[0084] Moreover, in response to status information 
that serves as the Irradiated range inibnnation for defin- 
ing the sOce thickness input via the input device 31 , the 
central processing apparatus 30 outputs the control sig- 



nal CTL301 to the X-ray controiier 25 for moving the 
emission center of the X-ray tube 20 in the direction of 
carrying the Imaging tabte 4 fbr resting Vhe subject Into 
and out of the X-ray Irradiated space 29 in the scan garv 
B try 2 (i.e. thez-direclion) by a commanded distanoe; and 
outputs the oonirol signal 302 to the collimator controller 
26 fbr causing the colDmator 22 to emit the X-ray beam 
6 with a certain openness. 

(POSq Furthermore, the central processing apparatus 
10 30 outputs the control signal CT1.303 to the selection/ 
addition switching circuit 241 in the data collecting sec- 
tion 24 in response to the status information for defining 
the sDce thickness Input via the Input devloe 31 so that 
the selection/addition switching circuit 241 dynamically 
15 selects or adds In varying comWnatton the detected sig- 
nal Input supplied from the detector element rows (e.g., 
eight rows (A — H)) in the detector element array 23 
durfrig scanning. 

[0086] Rg. 6 exemplariiy shows status infonnatk)n In- 
20 put via the Input device 31 , the data collection rar^e in 
the selectlon/addlllon switching circuit 241 In the data 
collecting sectton 24, and a oomt>ination of the detector 
element rows. 

[0087] The example shown in Fig. 6 is one In which 

29 the number of detector element rows is eight. I.e., the 
rows are A — H, and data of fbur rows are Input to the 
ADC 242. 

[OOOq In the example shown in Rg. 6, status Informa- 
tion *a' prescribes data coDectkin fbr a wide range, for 

30 example, for all the rows. 

[0089] In this case, the selection/addition switching 
circuit 241 deHnes the rows A and B as a set 0 , the 
rows C and D as a s^ (2> , the rows E and F as a set (3) 
end the rows G and l-i as a set® , and selects Infomia- 

35 tlonof1hesets0 — ® as the data fbr four rows. 
[0090] The status infbmnatlon 'b' prescribes data ccl- 
iecUon fbr a narrower range, for example, for the fbur 
rows C — F in the central portion. 
[0091] in this case, the selection/addition switching 

^ circuit 241 defines the row C as a set Q , the row D as 
a set (2) , the row E as a set (D and the row F as a set 
0, and selects infbrmatk)n of the sets 0 — ® as the 
data for fbur rows. 

[0092] in this example, when the status infbnnation V 
^ is input under the status *a*, the selection/addition 
switching circuit 241 is commanded by the control signal 
CTL303 from the central processing epparatus 30 to 
perform data collection for the central fbur rows. 
[0093] Moreover, when the status infomnatlon *a* is In- 
w put under the status *b\ the selectlon/addltton switching 
circuit 241 is commanded by the control signal CTL303 
from the central processing apparatus 30 to perform da- 
ta collection fbr ail the rows. 
[0094] The status Infonratton 'c* prescribes data col- 
59 lection for a narrow rar^e. for example, fbr the four rows 
A — D toward the left In the drawing. 
[0095] In this case, the selection/addition switching 
circuit 241 defines the row A as a 8et0, the row B as 
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a set® .the row Cos a set® and the row Das a set 
®, and selects information of the sets® — ® as the 
data for four rows. 

[0096] In this example, when the status Infbrmation 'c* 
Is Input under the status *b', the selection/addition 
switching circuit 241 Is commanded t>y the oontrol signal 
CTl.d03 from the central processing apparatus 30 to 
perfomi data collection for the four rows on the letL 
[0097] Moreover, when the status InfonraUon Vis In- 
put under the status V, the selection/addKion switching 
drcult 241 Is commanded by the oontrol signal CH303 
from the central processing apparatus 30 to perfomi da- 
ta coDectlon for the central four rows. 
[009q The status Information 'tf pre8crtk)e8 data col- 
lecticn for a narrow range, for example, for the four rows 
E — H toward the right in the drawing. 
[0099] In this case, the selection/addition switching 
circuit 241 defines the rowEasaaetQ^lherowFas 
a set® , the row 0 as a set® and the row H as a set 
® , and selects Information of the sets® — ® as the 
data for four rows. 

[0100] In this example, when the status Information 'd* 
is Input under the status *c\ the selectlon/addltion 
switching circuit 241 Is commanded by the control signal 
CTL303 from the central processing apparatus 30 to 
perform data collection for the four rows on the right 
[0101] Moreover, when the status infomiatlon 'c' Is In- 
put under the status 'dr, the selection/addition switching 
circuit 241 is commanded by the oontrol signal CTL303 
from the central processing apparatus 30 to perform da- 
ta coDection for the four rows on the left. 
[0102] Besides, the central processing apparatus 30 
performs image reconstruction based on the data of a 
plurality of views collected at the data collecting section 
24 as described above, produces a plurality of tomo- 
graphic Images In multi slice, and dl^ays the Images 
on the display device 32. 

[0103] The Image reconstruction at the central 
processing apparati^ 30 employs, lor example, a fll- 
tersd badcprojection technique. 
[0104] The input device 31 Is provided for Inputting 
desired imaging conditions and the lilce, including the 
status infbrmation, to the central processing apparatus 
30 by a human operator, and Is comprised of a k6ytx)ard 
and a mouse, for example. The input device 31 may be 
connected to the scan gantry 2 or the Imaging table 4. 
Plioq The display device 32 displays the reconstruct- 
ed Images and other Information suppiled by the central 
processing apparatus 30. 

[0100] The storage device 33 stores several kinds of 
(teta, reconstructed images and programs, and the 
stored data is accessed by the central processing ep- 
paratus 30 as necessary. 

[0107] The operation in the aforementioned configu- 
ration will now be described with reference to Fig. 7. 
[0108] in Fig. 7, symbol I represents the Intensity of 
signals input to the ADC 242 under the status "a* — 
rafsrenoe numeral 61 designates a large subject lying 



In the X-ray irradiated space 29, and 62 a sn^ler sut>- 
Ject than the sutsjed 61 lying in the X-ray irradiated 
space 29; and represents the emission center of the 
X-ray tube 20. 

^ [0109] First, the operator inputs information relating 
to a position to which the Imaging table 4 is to move, to 
the central processing apparatus 30 via the Input device 
31. 

[01 10] The central processing apparatus 30 outputs 
the control signal CTL30b to the imaging table 4 for car- 
rying the imaging tak>le 4 for resting the subject 6 into 
and out of the X-ray irradiated space 29 in the scan gan- 
try 2 In the z-dlrectton, In response to the corrtmand input 
via the Input device 31; performs fine adjustment and 
the iiice; and positions a desired sHe to examined in 
the subject 6 at a desired position In the X-ray inadiated 
space 29 in the scan gantry 2. 
pill] Next, the central,prooes8ing apparatus 30 Is 
supplied with a start command of a muitl-sllce scan and 
status Infomiatlon via the Input device 31. In this case, 
the status Information *a' is Input to perform a gross scan 
using a large slice thidcness in the beginning. The cen- 
tral processing apparatus 30 then outputs the control 
signal CTL301 to the X-ray controller 25. Based upon 
the signal, the X-ray controOer 25 outputs the control sig- 
nal CTL261 to the X-ray tube 20, and the X-ray tube 20 
emits X-rays acoondingly. 

[01 12] Moreover, the X-ray controller 25 outputs the 
control dgnal CTL252 to the X-ray tube moving section 
2 1 to keep the X-ray tube 20 so that the emission center 
of the X-ray tube 20 is po^oned at the center of the 
detector element array 23 inthez-dirsction, l.e., roughly 
on the boundary between the rows D and E, as ^own 
In ng. 7(a). 

[01 13] Then, the central processing apparatus 30 out- 
puts the control signal CTL302 to the collimator control- 
ler 26, and the collimator controller 26 supplies the con- 
trol signal CTL261 directing the driving section for the 
collimator 22 to adjust the openness of the aperture 221 
so that all the rows A — H are In-adiated with the X-ray 
beam 5. 

[01 14] Moreover, the central processing apparatus 30 
outputs the control signal CT1.303 to the selection/addi- 
tion switching circuit 241 . Accordingly, the selection/ad- 
dition switching drcult 241 performs data coilection on 
the signals detected by aD the rows in the detector ele- 
ment array 23; defines the rows A and D as a set® , 
the rows C and D as a set® . the rows E and F as a 
set® and the rows 0 and Has a set 0; selects Infor- 
mation of the sets ® — ® as the data for four rows; 
and suppOes the data to the ADC 242. 
[01 1 g The ADC 242 converts the analog s^nals from 
the selection/addition switching circuit 241 Into digital 
signals, and outputs the converted signal to the central 
processing apparatus 30 as view data. 
[01 1 6] The central processing apparatus 30 performs 
Image reconstruction based on the data for a plurality of 
views coOeded by the data collecting section 24, pro- 
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duces a plurality of tomographic Images In mutti sOce, 
and displays the Images on the display device 22. 
[0117] Since the large subjiect 61 and the small 8ul>- 
Ject 62 are contained In the Imaged range In the tomo- 
graphic images displayed on the display device 32, the 
Images of the large and small subjects 61 and 62 are 
displayed with an Intensity dlstrikaitlon as shown In Rg. 
7(a). 

[0118] When fluoro Imaging, fbr mmple, Is per- 
fbmied In this case, a needle Is inserted to reach a de- 
sired site to be examined within the subject 6. If the nee- 
dle is represented by, for example, the subject 61 , the 
positional relationship t>elween the needle and the site 
to be examined can be roughly known by Inputting the 
status information 'a'. 

[0119] Next, In order to ascertain the exact position 
with a reduced slice thickness, the status Information *b', 
forexample, is Input to the central processing apparatus 
30 via the input device 31 . 

[0120] In this case, dmilarly to the atx)ve, the central 
processing apparatus 30 outputs the control signal 
CTL301 to the X-ray controller 26 so thattheX-fayemis^ 
sion is performed with the erhisslon center of the X-ray 
tube 20 positioned at the center of the detector element 
array 23 In thez-dlrection. I.e., positioned roughly on the 
boundary between the rows D and E, as shown in Rg. 
7(b). 

[01 21] Then, the central processing apparatus 30 out- 
puts the control signal CT1^02 to the collimator oontrol- 
ler 26, and the collimator controller 26 supplies the con- 
trol signal CTL261 dlnecting the driving section for the 
coIOmator 22 to adjust the openness of the aperture 22 1 
80 that the central four rows C — F are Irradiated with 
the XHBy beam 5. 

[0122] Moreover, the central processing apparatu830 
outputs the control signal CTL303 to the selection/addi- 
tion switching circuit 241 . Accordingly, the selection/ad- 
dition switching circuit 241 performs data collection on 
the signals detected by the, central four rows C — F 
among those detected by the detector element anay 23; 
defines the row C as a set (D , the row D as a set (S) , 
the row E asa set® and the row F as a set® ; selects 
infonnation of the sets 0 — ® as the data for four 
rows; and supplies the data to the ADC 242. 
[01 23] The ADC 242 converts the analog signals from 
the selection/addition switching circuit 241 into digital 
signals, and outputs the converted signal to the central 
processing apparatus 30 as view data. 
[0124] The central processing apparatus 30 performs 
Image reconstruction based on the data for a plurality of 
views collected t>y the data collecting action 24, pro- 
duces a plurality of tomographic images in multl sOce, 
and displays the Images on the display device 32. 
[0128] Since part of the large subject 61 and part of 
the small subject 62 are contained In the Imaged range 
in the tomographic Images displayed on the display de- 
vice 32, the images of part of the large and small sub- 
jects 61 and 62 are displayed with an Intensity distribu- 



tion as shown In Rg. 7(b). 

[01 2q In this case, the positional relationship be- 
tween the end portions of the subjecls 61 and 62 can 
be mors accurately Known. 
s [0127] Next, when the exact portion ofthe subject 61 
is to be ascertained, the status Information 'c\ for exam- 
pie, Is Input to the central processing apparatus 30 via 
the Input device 31. 

(01 2q In this case, the central processing apparatus 
30 outputs the control signal GTL301 to the X-ray con- 
troller 25 so that the X-ray emls^on is performed with 
the emission center of the X-ray tube 20 positioned at 
the portion of the detector element array 23 toward the 
z-direction, 1^., positioned roughly on the boundary be- 
tween the rows B and C, as shown in Rg. 7(c). 
[01 29] Then, the central processing apparatus 30 out- 
puts the control signal CTL302 to the collimator control- 
ler 26, and the collimator controller 26 supplies the con- 
trol signei CTL261 directing the driving section for the 
collimator 22 to adjust the openness of the aperture 221 
so that the four rows A — D toward one side are irradi- 
atsd with the X-nay beam 5. 
[01 30] Moreover, the central processing apparatus 30 
outputs the control signal CTL303 to the selection/addi- 
tion switching circuit 241 . Accordingly, the selection/ad- 
dition switching circuit 241 performs data collection on 
the signals detected by the four rows A — D toward the 
left in Fig. 7 among those detected by the detector ele- 
ment array 23; defi nes the row A as a set 0 , the row B 
as a set® , the row C as a set® and the row D as a 
set (3> ; selects information of the sets (J) — ® as the 
data for four rows; and suppDes the data to the ADC 242. 
[01 31] The ADC 242 oonveils the analog signals from 
the selection/addltion switching circuit 241 into digital 
signals, and outputs the converted signal to the central 
processing apparatus 30 as view data. 
[01 32] The central processing apparatus 30 performs 
Image reconstruction based on the data for a plurality of 
views collected by the data oollecting section 24, pro- 
duces a plurality of tomographic Images in multl slice, 
and displays the images on the display device 32. 
[01 3^ Since only the large subject 61 is contained in 
the imaged range In the tomographic Images displayed 
on the display device 32, an overview of the subject 61 
is displayed with an Intensity distribution as shown in 
Rg.7(c). 

[0134] In this case, the positional relationship in the 
subject 61 can be more accurately known. 
[01 35] Next, when the exact position of the subject 62 
is to be ascertained, the status Infbnnation 'd*. for exarrh 
pie, is input to the central prooessing apparatus 30 via 
the Input device 31. 

[01 30] In this case, the central processing apparatus 
30 ou^uts the control signal CTL301 to the X-ray con- 
troller 25 so that the X-ray emisdon is performed with 
the emission center of the X-ray tube 20 positioned at 
the portion of the detector element array 23 toward the 
z-dfrecUon, 1^., po^oned roughly on the boundary be- 
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Iween the rows F and G, as shown In Fig. 7(d). 
[0197] Then, the oentral processing apparatus 30 out- 
puts the control signal CTL302 to the oolllmator control- 
ler 26, and the collln^tor controller 26 supplies the oon- 
tnol signal CTL261 dlnacting the driving section for the 
collimator 22 to adjust the openness of the aperture 22 1 
80 that the four rows E — H toward one side are Irradl' 
atad wtth the X-ray beam 6. 
[0138] Moreover, the central processing apparatus30 
outputs the control signal CTL303 to the selection/addi- 
tion switching circuit 241 . Accordingly, the selection/ad- 
dition switching circuit 241 performs data collection on 
the signals detected by the four raws E — Htowardthe 
right In Fig. 7 among those detected by the detector el- 
ement array 23; defines the row E as a ^ ® , tiie row 
F as a set® , the row G as a set® and the row H as 
a set (3) ; selects Infonnation of the sets — ® as 
the data for four rows; and supplies the data to the ADC 
242. 

[01 39] The ADC 242 converts the analog signals from 
the selection/addition switching circuit 241 into digital 
signals, and outputs the converted signal to the central 
processing apparatus 30 as view data. 
[0140] The central processing apparatus 30 performs 
Image reconstnjctlon based on the data for a plurality of 
views collected by the data oollecting section 24, pro- 
duces a plurality of tomographic images In muKI sOce, 
and displays the Images on the display device 32. 
[0141] Since only the small subject 62 Is contained In 
the imaged range in the tomographic im^es displayed 
on the di^lay device 32, an overview of the subject 62 
is displayed with an Intensity distribution as shown In 
ng 7(d). 

[0142] In this case, the positional relationship in the 
subject 62 can be more accurately known. 
[0143] As descr1t>ed at>ove, according to the first enrv 
bodiment, there are provided the X-ray tube 20 for emit- 
ting X-rays; the X-ray tube moving section 21 capable 
of moving the emission center of the X-ray tube 20 In a 
dinsction of carrying the Imaging table 4 Ibr resting the 
subject into and out of the X-ray irradiated space 29 in 
the scan gantry 2 (l-O-. z-direcflon); the collimator 22 
having an aperture whose openness can be adjusted, 
for forming the X-rays emitted by the X-ray tube 20 into 
the fan-shaped X-fay beam 5 having a certain width and 
a certain thickness (slice thickness) to irradiate a de- 
sired region on the detector element array 23 with the 
X-ray beam 5; the data collecting section 24 for dynam- 
icaOy selecting or adding in varying oomt>lnatlon the de- 
tected signal input supplied from the detector element 
rows in the detector element array 23 during scanning 
In response to the control signal CTL303; and a central 
processing apparatus 30 for changing the emission 
center of the X-ray tut)e 20, the openness of the aperture 
in the oollimator 22, and the data to be collected by the 
cteta collecting section 24 in response to the status in- 
fomiaUon Input via the Input device 31; and therefore 
the sOce thickness can be dynamically switched during 



scannir^. 

[0144] Moreover, the focus of the radiation can be ar- 
bttrarfly moved in a direction of carrying the subject, and 
hence an advantage that tomographic Imaging can be 
^ perfonned with safety and high accuracy can be ob- 
tained. 

[01 4q Especially, since the slice thickness can be dy- 
namtoaOy switched during scanning, when, for example, 
ftuoro Imaging Is performed In whteh a needle Is Inserted 

to into the subject 6 for imaging, the sik^e thickness can be 
increased first to roughly guide the position of the nee- 
dle, and the slice thickness can be decreased last to irv 
dicate an exact position. Therefore, when the position 
of the subject 6 Is shifted due to the body motion or the 

10 like, a correction can be ea^ly rrwde In the z-direction 
(in the body axis direction) without moving the cradle. 
[0146] Consequentty. the tomographic Imaging can 
be performed with safety and high accuracy 



[0147] Fig. 8 is a system configuration diagram show- 
ing a second embodiment of the main portion of an X- 
ray CT apparatus that sen^ as the radiation tomo- 
graphic imaging apparatus in accordance with the 
present invention. 

[014q The difforanoe between tiie second embodi- 
ment and the first embodiment Is In a data collecting sec- 
tion 24a. Specifically, the dato collecting section 24a Is 
configured so that the signals detected at the detector 
element array 23 are first converted Into digital data at 
an ADC 242a, and then the digital detected signals from 
the detector element rows (e.g.. eight rows A — H) In 
the detector element anBy 23 are dynamically selected 
or added in varying combination , In response to the con- 
trol signal CTL303 ftom the central processing appara- 
tus 30. 

[0149] Other configuratfon and operation are the 

same as those In the first embodiment. 

[0150] According to the second embodiment, the 

same effects as these In the first embo(fimen1 can be 

obtained. 

Third Embodiment - 

[01 51] Rg. 9 Is a system configuration diagram show- 
ing a third embodiment of the main portfon of an X-ray 
CT apparatus that serves as the radiation tomographic 
Imaging apparatus In accordance with tiie present in- 
vention. 

[01 52] The difference between the tfiird embodiment 
and tiie first embodiment is In a data collecting section 
24b. Specifically, only an ADC 242b is provided in the 
data coDecting section 24b. and the digital detected sig- 
nals from tiie detector element rows (e.g., eight rows A 
— H) In the detector element anay 23 are direcUy Input 
to a central processing apparatus 30b. in the central 
processing apparatus 30b, reconstruction parameters 
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are dynamically varied according to an Input via the in- 
put device 31 to change the slice thickness and the re- 
construction position In the z-dlrection. 
[01 S3] Other corrfiguralion and operation are the 
same as those In the first emtxxfiment. s 
[0154] According to the third emt>odlment, the same 
effects as those In the first embodiment can be obtained. 
[0155] Although the description has been made on a 
case in which X-rays are employed as the radiation in 
the preceding embodiments, the radiation Is not limited io 
to X-rays but may be any other type of radiation such as 
r^ys. However, X-rays are presently preferred be- 
cause various practical means tbr their generation, de- 
tectjon, control and the like are best developed and 
widely available. t9 

1 . A radiation tomographic imaging apparatus com- 
prfsing: 

radiation emitting means capable of emitting a 20 
radiation beam and capable of changing a 
range Irradiated by the radiation beam in re- 
sponse to a oontrol signal; 
a detector element array comprising a plurality 
of radiation detector elements with their irradi- 
ated surfaces facing in an Impinging direction 
of said radiation beam, in which airay said ra- 
diation detector elements are arranged in one 
of two mutually perpendicular directions to Ibmi 
a detector element row, and a plurality of said 30 
detector element rows are arranged side by 
side in the other of said two mutually perperv 
dicuiar directions; 

control means for receiving in-adiated range In- 
formation and outputting the control signal to 35 
said radiation emitting means corresponding to 
said infonnatlon; and 

tomographic Irroge producing means for pro- 
ducing multi-sQce tomographic Images of a re- 
gion through which said radiation beam passes <0 
based on radiation detected signals for a plu- 
raDty of views detected by said detector ele- 
ment array corresponding to said irradiated 
range Information. 

46 

2. TTie radiation tomographic imaging apparatus in 
accordance with clause 1 , further comprising rotat- 
ing means for rotating said radiation emitting means 
and detector element array around a subject canled 
into a radiation InBdiated ^ce. so 

3. The radiation tomographic imaging apparatus in 
accordance with clause 1 or 2, tVjrther comprising 
display means for dteplaytng the tomographic imag- 
es produced by said tomographic image producing S6 
meens. 

4. A radiation tomographic Imaging apparatus com- 



prising radiation emitting means capat>le of emitting 
a radiation beam and capable of changing a range 
Irradiated by the radiation beam In response to a 
first control signal; 

a detector element array oomprfeing a plurality 
of radiation detector elements with their irradi- 
flted surfaces facing In an Impinging direction 
of said radiation beam, In which an^y said ra- 
diation detector elements are arranged in one 
of two mutually perpendicular directions to fonn 
a d^ector element row, and a plurality of said 
detector element rows ara arranged side by 
side in the other of said two mutually perpen- 
dicular directions; 

data coOecting means for collecting desirad da- 
ta by selecting or variedly combining detected 
signals from the detector element rows In said 
detector element array In response to a second 
control signal; 

control means for receivlr^ Irradiated range in- 
formation and outputting the first control signal 
to said radiation emitting means and tiie seo 
end oontrol signal to said data collecting means 
correspondir^ to said information; and 
tomographic image producing means for pro- 
ducing multi-slice tonrwgraphic Images of a r^ 
gion through which said radiation beam passes 
based on radiation detected signals for a plu- 
rality of views detected by said detector ele- 
ment array corresponding to the IrrBdiated 
range Information and collected by said data 
collecting means. 

5. The radiation tomographic imaging apparatus in 
accordance with dause 4, flirther comprising rotat- 
ing means for rotating said ra<Sation emitting means 
and detector element array around Bsubject carried 
into a radiation irradiated space. 

6. The radiation tomographic imaging apparatus In 
accordance with clause 4 or 5, further comprising 
display means for displaying the tomographic imag- 
es produced by said tomographic Image producing 
means. 

7. The radiation tomographic imaging apparatus in 
accordance with dause 4. 5 or 6, wherdn said data 
collecting means comprises switching means for 
collecting de^red data tjy selecting or variedly com- 
bining detected signals from ttie detector element 
rows In the detector element array In response to 
tiie second control signal; and 

converting means for converting the date from 
said switching means into digital <tete and out- 
putting the digital data to said tomographic im- 
age producing means. 
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8. The radiation tomographic Imaging apparatus In 
accordance wfth dauaa 4, 5 or 6, wherein eald data 
oollecting means comprises: 

converting means for converting the detected « 
signals from the detector element rows in the 
detector element array into digital data; and 
awllching means for collecting desired data K>y 
selecting or variedly combining the digital data 
from said converting means in response to the io 
second control signal end outputUng the data 
to said tomographic Image producing means. 

9. A radiation tomographic Imaging apparatus conrv 
prlsing: 18 

a radiation \ut» for emitting radiation; 
a oolllmator capable of forming the radiation 
emitted l>y said radiation tube Into a radiation 
beam to emit the radiation beam and capable 20 
of changing a range Irradiated by the radiation 
beam In response to a first control signal; 
a detector element array comprteing a plureilty 
of radiation detector elements with their Irradi- 
ated surfaces facing in an impinging direction ^ 
of said radiation beam, in which array aald ra- 
diation detector elements ana arranged In one 
of two mutually perpendicular directions to Ibmi 
a detector element rtw, and a piurailty of said 
detector element rows are arrariged side liy 90 
side In the other of said two mutually perpen- 
dicular directions; 

radiation tube moving means capable of mov- 
ing an emisdon center of said radiation tut)e in 
said other of said two mutually perpendicular 35 
directions In response to a second oontrol sig- 
nal; 

control means for receiving radiation Irradiated 
range information and outputting the first corv 
trol signal to said collimator and the second ^ 
control signal to said radiatbn tube moving 
means corresponding to said Inlbnnation; and 
tomographic image producing means for pro- 
ducing multi-slice tomographic Images of a re- 
gion through which said radiation beam passes ^ 
based on radiation detected signals for a plu- 
rality of views detected by said detector ele- 
ment array corresponding to said irradiated 
range Information. 

60 

10. The radiation tomographic imaging apparatus 
In accordance with clause 9, further comprising ro- 
tating means for rotating said radiation tube, colli- 
mator and detector element anay around a subject 
carried into a radteticn Irradiated space. 88 

1 1 . The radiation tomographic Imaging apparatus in 
accordance with clause 9 or 10, further comprising 



display meansfor displaying the tomographic Imag- 
es produced by said tomographic image producing 
means. 

12. A radiation tomographic Imaging apparatus 
oomprl^g: 

a radiation tube for emitting radiation; 
a coOlmator capable of forming the radiation 
emitted by said radiation tube Into a radiation 
beam to emit the radiation beam and capable 
of changing a range Irradiated by the radiation 
beam in response to a first control signal; 
a detector element array comprising a plurality 
of radiation detector elements with their irradi- 
ated surfaces facing in an impinging direction 
of said radiation beam, in which array said ra- 
diation detector elemente are arranged In one 
of two mutually perpendicular directions to tomi 
a detector element row, and a plurality of said 
detector element rows are arranged side by 
side In the other of said two mutually perpen- 
dicular directions; 

radiation tut}e moving means capat>le of mov- 
ing an emission center of said radiation tube in 
said other said two mutually perpendicular 
directions In response to a second control sig- 
nal; 

date coflecUng means for collecting desired da- 
ta by selecting or variedly combining detected 
signals from the detector element rows in said 
detector etement array in response to a third 
control signal; 

control means for receiving radiation inadteted 
range information and outputting the first corv 
trol signal to raid collimator, the second control 
signal to said radiation tube moving means and 
the third control signal to said data collecting 
means con'espondlng to said Information; and 
tomographic image producing means for pro- 
ducing multi-slice tomographic Images of a r^ 
glon through which said radiation beam passes 
based on radiation detected signals for a plu- 
rality of views detected by said detector ele- 
ment array corresponding to said Inadiated 
range information and collected by said data 
coOectIng means. 

13. The radiation tomographic Imaging apparatus 
in accordance with clause 12, further comprising ro- 
tatirig means for rotating said radiation tube, colli- 
mator and detector element array around a subject 
carried Into a radiation Irradiated space. 

14. The radiation tomographic imaging apparatus 
In accordance with clause 12 or 13, further compris- 
ing display means for dbpiayfng the tomographic 
Images produced by said tomographic image pro- 
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ducbig means. 

15. The radiation tomographic imaging apparatus 
in aocordanoe with clause 12, 13 or 14, wherein said 
data coDectlng means comprises: 9 

switching means for collecting desired data tiy 
selecfing or varledty combining detected sig- 
nals from the detector element rows In the de- 
tector element aTOy In response to the third 
control eignei; end 

converting means for converting the data from 
said switching means into digital data and out- 
putting the digital data to said tomographic Im- 
age producing means. tff 

16. The radiation tomographic imaging apparatus 
in aocordanoe with clause 1 2, 1 3 or 1 4, wherein said 
data collecting means comprises: 

20 

converting means for converting the detected 
signals from the detector element rows in the 
detector eiement array into digital data; and 
switching means for collecting desired data by 
selecting or variedly combining the digital data ^ 
from said converting means in response to the 
third control signal and outputting the data to 
said tomographic image producing means. 

17. A radiation tomographic imaging method com- 30 
prteing the steps of: 

emitting radiation onto a first range in a detector 
element array comprising a plurality of radiation 
detector elements with their in^diated surfeces 35 
facing inan impinging direction of said radiation 
beam, in which anay said radiation detector el- 
ements are arranged in one of two mutually per- 
pendicular directions to form a detector ele- 
ment row, and a plurality of said detector ele- <o 
ment rows are arranged side by side in the oth- 
er of said two mutually perpendicular direc- 
tions; 

producing multi-slice tomographic Images of 
the first range Irradiated by said radiation beam <s 
based on radiation detected signals for a plu- 
rality of views detected by said detector eie- 
ment array; 

emitting radiation onto a second range smaller 
than the first range in said detector element ar- ^ 
ray; and 

producing multi-slice tomographic images of 
the second range Inadlated by said radiation 
beam based on radiation detected signals for a 
plurality of views detected by said detector e^ ^ 
ement airay. 



Clalma 

1. A radiation tomographic Imaging apparatus corrv 
prising: 

radiation emitting means capable of emitting a 
radiation beam and capable of changing a 
range irradiated by the radiation beam in re- 
^nse to a control signal; 
a detector eiement array comprfeing a plurality 
of radiation detector elements with their irradi- 
ated surfaces facing In an impinging direction 
of said radiation beam, in which anBy aald ra- 
diation detector elements are armnged in one 
of two mutually perpendiwiar directions to form 
a detector eiement row, and a piuralrty of said 
detector element rows are arranged side by 
side in the oth^* of said two mutually perpen- 
dicular directions; 

control means for receiving Irradiated range in- 
fomnation and outputting ttie control dgnai to 
said radiation emitting means corrssponding to 
said information; and 

tomographic image producing means for pro- 
ducing multi-slice tomographic Images of a re- 
gion through which said radiation beam passes 
based on radiation detected signals for a plu- 
rality of views detected by said detector ele- 
ment array con-esponding to said inadlated 
range Infbnnatlon. 

2. The radiation tomographic imaging apparatus in ac- 
cordance with claim 1, further comprising rotating 
means for rotating said radiation emitting means 
and detector element array around a subject carried 
Into a radiation inadlated space. 

3. The radiation tomographic imaging apparatus in ao- 
cordanoe with claim 1 or 2, llirther comprising dis- 
play means for displaying the tomographic images 
produced by bM tomograpMc image producing 
means 

4. A radiation tomographic Imaging apparatus com- 
prising radiation emitting means capat>le of emitting 
a radiation beam and capable of changing a range 
irradiated by the radiation beam In response to a 
first control signal; 

a detector element array comprfeing a plurality 
of radiation detector elements with their irradi- 
ated surfaces facing In an impinging direction 
of said radiation beam, in which array said ra- 
diation detector elements are arranged in one 
of two mutually perpendicular directions to fonn 
a detector eiement row, and a plurality of said 
detector element rows are arranged side by 
side in the other of said two mutually perpen- 
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dloilar directions; 

data oollecting means fpr oollooting desired da- 
ta by selecting or variedly combining detected 
signals ftom the detector elentent rows in said 
detector element array in response to a racond ^ 
control signal; 

control means for receiving Irradiated range in- 
formation and outputting the first control signal 
to said radiation emitting means and the sec- 
ond control signal to said data collecting means 
corresponding to said information; and 
tomographic Image producing means for pro- 
ducing multi-slice tomographic images of a re- 
gion through which said radiation t>6am passes 
based on radiation detected signais for a plu- is 
raGty of views detected by said detector eie- 
ment array corresponding to the Irradiated 
range infomnation and collected by said data 
coOectIng means. 

20 

5. The radiation tomographic imaging apparatus In ac- 
cordance with claim 4. farther comprising rotating 
means for rotating said radiation emitting means 
and detector element array around a subject canled 
into a radiation In-adiated space. 2ff 

9. A radiation tomographic imaging apparatus com- 
prising: 

a radiation tube for emitting radiation; 30 
a coliimator capabie of forming the radiation 
emitted by said radiation tube into a radiation 
beam to emit the radiation beam and capabie 
of changing a range Iradiated by the radiation 
beam in response to a first control signal; 9S 
a detector element array comprtetng a plurality 
of radiation detector elements with their irradi- 
ated surfaces facing in an impinging direction 
of said radiation beam, In which array said ra- 
diation detector elements are arranged in one <o 
of two mutually perpendicular directions to form 
a detector element row, and a plurality of said 
detector element rows are arranged side by 
side in the other of said two mutually perpen- 
dicular directions; 46 
radiation tube moving means capable of mov- 
ing an emission center of said radiation tut)e in 
said other of said two mutually perpendicular 
directions in response to a second control sig- 
nal; » 
control means for receiving radiation irradiated 
range information and outputting the first oor>- 
troi signal to raid oolllmator and the second 
control signal to said radiation tulbe moving 
means corresponding to said trrfbimatlon: and ^ 
tomographic Image producing means for pro- 
ducing mutti-sOce tomographic images of a re- 
gion through which said radiation beam passes 



based on radlatbn detected signals for a plu- 
rality of views detected by said detector ele- 
ment array correspondir^ to said irradiated 
range Inlbmiation. 

7. The radiation tomographic Imaging apparatus In ac- 
cordance with claim 6. further comprising rotating 
means for rotating said radiation tube, coliimator 
and detector element anay around a subject canted 
Into a radiation inadlated space. 

8« A radiation tomographic imaging apparatus com- 
prising: 

a radiation tube for emitting radiation; 
a coDlmator capable of forming the radiation 
emitted by said radiation tube Into a radiation 
beam to emit the radiation beam and capabie 
of changing a range Irradiated by the radiation 
beam in response to a first control signal; 
a detector element array comprtetng a plurality 
of radiation detector elements with their irradi- 
ated aurfaoes facing In an impinging direction 
of said radiation beam, in which array said ra- 
diation detector elements are arranged in one 
of two mutually perpendicular directions to fbmn 
a detector element now, and a plurality of said 
detector etement rows are arranged side by 
side In the other of said two mutually perpen- 
dicular directions; 

radiation tube moving means capat>le of mov- 
ing an emission center of said radiation tube in 
said other of said two mutually perpendicular 
directions in response to a second oontrd sig- 
nal; 

data coflecUng means fbr collecting desired da- 
ta by selecting or variedly combining detected 
signals from the detecter element rows In said 
detector element array in response to a third 
control ^gnal; 

control means fbr receiving radiation Inadiated 
range Infbnnatlon and outputting the first con- 
trol signal to said collimator, the second control 
signal to said radiation tube moving means and 
the third control signal to said data collecting 
means corresponding to said Infbmiatton; and 
tomographic image producing means for pro- 
ducing multt-siice tomographic im^es of a re- 
gion through which said radiation beam passes 
based on radiation detected signals for a plu- 
rality of views detected by said detector ele- 
ment array corresponding to said inadlated 
range Information and oollected by said data 
coDecting means. 

9. The radiation tomographic imaging apparatos In ac- 
cordance with claim 8. further comprising rotating 
means for rotating said radiation tube, collimator 
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and detector element airay around a sut^ carried 
into a radiation irradiated space. 

10. A radiation tomographic imaging method comprfa- 
ing the steps of: ^ 

emitting radiation onto a first range in a detector 
element array comprising a plurailty of mliatlon 
detector elements with their In^dlated surfaces 
facing in an impinging direction of said radiation fO 
beam, In which array said radiation detector el- 
ements are arranged in one of two mutually per- 
pendicular directions to form a detector ei^ 
ment row, and a plurality of said detector ele- 
ment rows are an^nged side by side in the oth- 16 
er of said two mutually perpendicular direo- 
tiona; 

producing muiU-siice tomographic Images of 
the first range IriBdlated by said radiation beam 
based on radiation detected signals for a plu- 20 
rallty of views ducted by said detector ele- 
ment array; 

emitting radiation onto a second range smaller 
than the first range In said d^ector element ar- 
ray; and 25 
producing muiti-slice tomographic Images of 
the second range Irradiated by said radiation 
beam based on radiation d^ected signals for a 
plurality of views detected by said detector ek 
ement array. 30 
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FIG. 2 
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FIG. 9 
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